reading 6 to 8 papers each week and completing a problem set. My recollection is that at the beginning of the term there were over 20 students and by the end there were only 10. But it was in this course that I learned not only how to read scientific papers but also not to believe everything that is published. I think this was one of the most valuable lessons to be had.
How did you become interested in plants?
I began my graduate work with Phil Leder with the hope of making transgenic mice as a means towards understanding development in a multicellular organism. It turned out to be far more difficult and timeconsuming than I had bargained for. So when it became apparent that making transgenic plants was relatively easy, I jumped at the opportunity. I also thought that basic discoveries could be more easily translated to practical applications in plant biology than in the area of human health.
Why roots? During my postdoc with Nam-Hai Chua at Rockefeller University, I analyzed expression conferred by various promoters using a reporter gene that allowed me to determine tissue-specific expression. When I analyzed expression in sections of the root I was struck by the simplicity of its organization. The root is designed as a set of concentric cylinders surrounding a central vascular tissue. Moreover, all of the cells are generated from a stem cell center at the root tip. The combination of these two features means that when viewing a longitudinal section, all the cell types are visible along the radial axis and all of the stages of development are visible on the longitudinal axis.
What advice would you offer someone wondering whether to start a career in biology? Much has been said about the uncertainty of funding and the long training time in biology. I think there is real cause for concern. It is difficult to see where the funding will come from to continually expand the numbers of scientists and there is little evidence that the community is taking steps to reach sustainable limits. This being said, science in general is one of the few remaining spheres of activity that allows for a high degree of individual freedom and creativity on a day-today basis. Moreover, the potential for answering fundamental questions in biology has never been greater. Thus, if you are curious by nature and are willing to take risks, the rewards can be immense.
Why did you start a company? I finally saw an opportunity to apply some of our basic insights to resolve practical problems. I also felt that one way to address the training conundrum was to create jobs in which people were involved in doing cutting-edge science. For this, I thought it was essential that we create an atmosphere of risk taking and constant experimentation. We were quite fortunate in that we were able to provide some useful products and the company was purchased by a larger entity.
What's next? One of the major challenges in biology is mapping genotype to phenotype. I would like to address this challenge in the laboratory by gaining an in-depth understanding of the regulatory networks that control the path from stem cell to differentiated tissue. I'm also exploring the possibility of starting a new company with mapping genotype to phenotype as its central mission.
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Spindle pole bodies Christian Seybold and Elmar Schiebel
What is a spindle pole body? The spindle pole body (SPB) or duplication plaque of fungi is the functional equivalent of the centrosome in higher eukaryotes. SPBs serve as microtubule organizing centres (MTOCs), sites where microtubules (MTs) are assembled from tubulin subunits. In contrast to centrosomes, SPBs do not contain centrioles. Instead, they are large, proteinaceous, multi-layered structures that are either continuously embedded in the nuclear envelope (NE) (budding yeast Saccharomyces cerevisiae) or become inserted into the NE before mitosis (fission yeast Schizzosaccharomyces pombe). Therefore, the SPB is able to organize two types of MTs, the nuclear and the cytoplasmic MTs with functions in chromosome segregation and nuclear positioning, respectively. Similar to centrosomes, SPBs duplicate conservatively and only once per cell cycle, producing a daughter next to the pre-existing mother SPB. SPBs also regulate late mitotic cell cycle events by forming an assembly platform of cell signalling networks like the mitotic exit network (MEN) or the septum initiation network (SIN) in budding and fission yeast, respectively.
One of the best-studied MTOCs is the gigadalton SPB of S. cerevisiae (Figure 1 ). It is composed of at least 18 different proteins. Electron microscopic analysis and interaction studies have generated a fine map of this compact organelle (Figure 1) . In haploid yeast cells the embedded SPB is a cylindrical organelle with a lateral diameter of around 100 nm. The SPB's core components assemble into three main vertical layers or plaques, named outer, inner and central plaque. The central plaque spans the width of the SPB within the nuclear membrane, anchoring and interconnecting the outer and inner plaques. The central plaque contains a two-dimensional crystal of the SPB component Spc42. The outer layer faces the cytoplasm and organizes
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cytoplasmic MTs, whereas the inner plaque faces the nucleoplasm and organizes the nuclear MTs. The first and second intermediate layers are localized between the central and outer plaques.
An important characteristic of the yeast SPB is an extension called the 'half bridge' that is important for SPB duplication. The half bridge protrusion is anchored between the central plaque and second intermediate layer, and forms a continuous coat on both sides of the NE.
What are the functions of the SPB?
The functions associated with SPBs are manifold. The major task of the SPB is the nucleation and anchorage of microtubules. The -tubulin complex, consisting of Spc97 (human GCP2), Spc98 (human GCP3) and Tub4 (-tubulin), is located at the inner and the outer plaque and enables the SPB to organize the two classes of MTs (Figure 1 ). SPB-directed nucleation provides MT polarity with the MT minus ends at the SPB and the plus ends reaching into the cytoplasm and the nucleus.
The SPB is also the loading site of MT-associated proteins. The protein Kar9 in complex with Bim1 (EB1 in mammalian cells), cyclin-dependent kinase (Cdk1) and the B-type cyclin Clb4 become loaded onto the SPB and then travel along cytoplasmic microtubules to the plus end where Cdk1-Clb4 regulates the interaction with the cortex of the mother cell.
The SPB is also a site where signal transduction pathways are integrated. For example, the spindle positioning checkpoint (SPOC) surveys nuclear positioning during anaphase and blocks the MEN signalling cascade when the anaphase spindle is mispositioned in the mother cell body. Components of the MEN interact with the conserved SPB core component Nud1, which functions as a scaffold for MEN pathway components. MEN inhibition prevents the transition from mitosis into G1 because the majority of the phosphatase Cdc14 remains entrapped in the nucleolus and so is unable to execute the dephosphorylation of Cdk1 substrates that drives mitotic exit. Consequently, mitotic Cdk1 activity remains high when MEN activity is compromised.
The meiotic SPB is the site of prespore wall formation. Membranes are recruited to a modified meiotic outer plaque. This process resembles to a certain degree the assembly of membranes at basal bodies during cilia development.
How is the SPB duplicated?
To assemble a functional bipolar spindle and to ensure high accuracy of chromosome segregation, it is vital to restrict the duplication of the SPB to once per cell cycle. The initial step of this process takes place in early G1 phase, when the half bridge doubles its length and the so-called bridge structure is formed (Figure 1) . At its distal cytoplasmic tip, the satellite, a SPB precursor consisting mainly of cytoplasmic SPB components, assembles. The satellite expands into the duplication plaque, which reassembles the cytoplasmic part of the mature SPB. This layered structure is then inserted into the nuclear membrane. Once the insertion is completed, the nucleoplasmic SPB components, i.e. Spc110, Cmd1 (calmodulin) and the -tubulin complex, are recruited to the newly duplicated SPB forming the inner plaque. At the onset of S-phase, SPBs are separated by the cleavage of the Is the SPB equivalent to the centrosome? Although sharing no structural similarity, the yeast SPB is the functional equivalent of animal cells' centrosomes. Whereas the centriole-less SPBs are situated in the NE during mitosis (fungi have mostly a closed mitosis) to organize the mitotic spindle, the centrosome, which consists of a pair of cylindrical centrioles surrounded by the pericentriolar material, is associated with the NE in interphase and then becomes released with nuclear envelope breakdown in early mitosis when the centrosome establishes the mitotic spindle. Despite these structural differences, a small set of components of the yeast SPB and the vertebrate centrosome are conserved, reflecting ancestral functions in duplication and MT organization.
What can we learn from SPBs? SPBs have proven to be as good a model for addressing how a cell restricts the duplication of the MTOC to one event per cell cycle as they are for studying MT nucleation. Furthermore, SPBs explain to us how cells can fulfil many diverging processes with a limited set of protagonists.
Where can I find out more? 
